INTRODUCTION: Unmet needs are a key indicator of the success of a health system. Clinicians and funders in Christchurch, Canterbury, New Zealand were concerned that unmet health need was hidden.
Introduction
in most publicly funded health services, there is a gap between demand for care and supply of services. With increasing demand on public healthcare services, especially elective surgery, the issue of unmet healthcare needs in New Zealand has attracted considerable attention in health services research [1] [2] [3] [4] [5] [6] [7] [8] and the media. 9 ,10 identifying areas of unserviced health need is important for service planning and redesign, but has proved difficult for several reasons; (1) health needs incorporate the wider social and environmental determinants of health and there may be multiple reasons for one unserviced need; [11] [12] [13] [14] (2) patients' and clinicians' perceptions of unserviced need may differ; 15, 16 and (3) lack of consensus on how to measure these needs.
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Numerous international studies have measured need using either population self-reported data obtained from questionnaires, 17, 18 face-to-face interviews, [19] [20] [21] focus groups, 22 telephone contact 23 or from national databases, 24 including audits of declined referrals and backlogs in treatment. 25, 26 apart from the New Zealand Health Survey, 27 the New Zealand ministry of Health (mOH) National Patient Flow Programme 28 and the Health and independence report, 29 we are aware of only five population studies of unmet need in New Zealand. in 2009, the Survey of Family income and employment (SoFie) carried out by Statistics New Zealand examined access to primary health care and showed financial barriers existed for many people. 30 another paper 2 compared need for general practitioner (GP) services between Pacific peoples and other New Zealanders and showed associations of need with ethnicity, health condition and financial and time constraints. two surveys were carried out in 2013 9 and 2016 10 by the private health sector, indicating that ~170,000 people in New Zealand met clinical thresholds for elective surgery, but were not on surgical waiting lists. Finally, 9.3% of people in a recent population questionnaire in Canterbury reported unmet need for secondary care. 31 to manage patient flow through the health system, the mOH set a policy limiting maximum waiting times. This required the Canterbury District Health Board (DHB) to control demand by defining access criteria to hospital and community services, agreed between primary and secondary care clinicians and allied health. 32, 33 These criteria were made available on a website called Community HealthPathways (www.cdhb. health.nz/Hospitals-Services/Health-Professionals/Pages/Health-Pathways.aspx). 34 The pathways are linked to an electronic request management system (ermS; www.cdhb.health.nz/PatientsVisitors/Pages/referrals.aspx) for public and private health services, including outpatient clinic requests and investigations such as radiology. 35 approximately 97% of referrals from general practice to any healthcare provider in Canterbury are now made through this system. The referrals are triaged before services are offered.
The tight management of the referral process in Canterbury has resulted in GPs tending not to refer patients with a high likelihood of the referral being declined. Counting declined hospital outpatient referrals does not give the full picture of unserviced health needs, so there is debate on the best way to measure the various components of 'unmet health needs'. most studies have used questionnaires or interviews to obtain self-reported information from patients. [17] [18] [19] [20] [21] [22] [23] The aim of the research described in this paper was to measure unmet need for referred services in patients attending their general practice, where both patient and GP agreed that a health service was required but unavailable.
Methods

Definition of unserviced health need
Unmet need is the difference between services that are necessary to deal appropriately with health problems and services actually received, 36 and is determined by the accessibility, availability or acceptability of services. 37 Our research attempted to measure the component of 'unmet need' where patients' medical condition would benefit from a referred service but this service was not available; that is, unserviced health need. a required service was defined as the situation where GPs thought a service was clinically indicated and included specialist advice, assessment, investigation, an allied health response or a clinical procedure. Clinical criteria were distinct from access criteria, which are informed by public system capacity.
WHAT GAP THIS FILLS
What is already known: Numerous studies have attempted to measure unmet health needs in the community. There is no consensus on the best way to measure this need, with most studies using patient self-reported data, despite evidence that this may overestimate health needs.
What this study adds: We demonstrate a new method for estimating unserviced health needs, a component of total unmet health need relevant to service planning. The key factor in the process was agreement between a patient and their GP that a health condition would benefit from a referred service, but that this service was not available. Other important features were using a patientinitiated GP consultation and an e-referral system to collect data. 15, [18] [19] [20] [21] 39 Our question differs in that it is phrased to record the patient's perceived health needs on the day of the consultation. a second question confirmed whether a referral for the need, private or public, would be made at the consultation. The GPs discussed these two questions with their patients in an unscripted manner.
two GPs carried out a pilot trial to determine the number of patients required to provide the survey with sufficient statistical power, and showed that 11 (9.6%) of the 114 patients surveyed had an unserviced health need. Using this prevalence and values reported for other countries, 24 we assumed that at least 7% of patients may have an unserviced health need. to detect non-availability of individual services at this rate with a 95% confidence interval of ±0.5% requires 990 patients. to determine unserviced needs for common conditions and account for systematic recording errors and loss to follow up, we planned to enrol at least 2000 patients.
Recruitment of general practices
all Canterbury GPs were invited by post to participate in the survey. The first 54 GPs to accept were enrolled, planning that they would each survey at least 40 patients. Participating GPs could use the activity to complete a medical practice audit approved by the royal New Zealand College of General Practitioners. There was partial reimbursement for the time spent completing the survey. a liaison person (aD) worked with general practice teams to ensure successful completion of the survey.
Patient recruitment
Patient inclusion criteria were: eligible for publicly funded health care, enrolled with a Primary Health Organisation (PHO) in Canterbury, and signed, informed consent in english. to avoid selection bias, each GP enrolled patients in a fixed sequence, commonly every fourth patient. The enrolment strategy varied between GPs, depending on their work schedule and patient load, but was always pre-agreed and systematic. Patients were provided with an information sheet and advised that taking part in the survey would not affect their access to services.
Data collection
The survey process is shown in Figure 1 . if the patient and GP agreed a service would be beneficial and desired, but the patient did not meet local access criteria in the public system, this was recorded as 'current need, not referred'. to ensure all unserviced needs were recorded, GPs were able to add any needs their patients had not identified. referred patients were classified as 'current need, referred' (including public and private referrals) or 'no current need'. 
Review and classification of referrals
referrals recorded as 'current need, not referred' were reviewed using a two-stage process: first by two medically qualified members of the research team (Gm and KH) and then by two independent vocationally registered GPs. Patients with a confirmed healthcare need were classified as 'unserviced health need', and patients assessed
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The outcome of referrals was examined by matching National Health index (NHi) numbers to Canterbury DHB outpatient waitlist data and electronic records, and determining whether clinic appointments had been made, surgery undertaken or advice given. The records were reviewed for 4 months for first specialist assessments and 6 months for surgical procedures.
Patients whose referrals were accepted were classified as 'current need, serviced' and patients declined service were added to the 'unserviced health need' group.
Statistical analysis
Chi-squared tests were used to examine if there were differences in the categorical variables between groups and Fisher's exact test was used for comparison of categorical variables with low frequencies. We compared demographic characteristics of the study group and the Canterbury population using databases of PHO registration (Quarter 1, 2016, n = 498,108 and Canterbury DHB-funded, 2015-16, n = 529,905), and between patients with or without an unserviced health need. relationships between unserviced health need and clinical and demographic variables were examined by univariate and multivariate logistic regression analyses.
The prevalence of unserviced need in Canterbury was estimated by extrapolation to the PHO- registered and Canterbury DHB-funded populations. imbalances between the populations were corrected by assigning each patient with a post-stratification value constructed using gender and age that represented the weight for each subject in the statistical analyses.
Results Demographics
Fifty-four GPs participated in the study (35 females, 19 males; 52 urban, 2 rural) representing ~10% of GPs in Canterbury. Forty-seven (87%) GPs enrolled at least 40 patients in the survey. 27 The distribution of NZDep2013 in the study group was similar to that in the PHO and Canterbury census populations, 42 with ~10% of patients in the most deprived quintile. approximately 15% of the survey group had at least one long-term medical condition.
Referral review and reclassification
The number of referrals reclassified is shown in Figure 1 . initially, 134 patients were classified in the 'current need, not referred' group. review by the survey team reduced this to 87 patients, with reclassification most commonly due to referrals actually being made and accepted, patients being eligible for available services, or needs able to be met without referral for specialist care.
Patients in the 'current need, referred' group were followed up for an average of 244 days (interquartile range (iQr) 196-273). initially, there were 380 patients in this group, although for four no referral could be found and were reclassified as 'no current need', while 18 had their referral declined and were reclassified into the 'unserviced health need' group. 158 (7) 111 (5) 250 (12) 235 (11) 274 (13) 339 (16) 335 (16) 279 (13) 136 (6) 18 (1 
Characteristics of unmet need
Estimation of unserviced health needs in Canterbury
adjustment to the PHO-registered and Canterbury DHB-funded populations showed a lower rate of unserviced health need (3.6%), which equates to 17,932 and 19,180 people respectively (table 4) . The adjusted data showed a close relationship between unserviced health need and the use of public healthcare funds targeted at lowincome and high health-needs people, with rates of 10% for Care Plus and 17% for HUHC.
Discussion
Summary of findings
The study data, when adjusted to regional demographics, showed that 3.6% of patients who attended their GP were unable to access a clinically indicated referred service. This implies that health needs were not being met for ~19,000 people in Canterbury. The study confirmed local anecdotal information that elective surgery, particularly orthopaedics and general surgery, were the areas of greatest unserviced health need. mental health care was also identified, but to No current need or current need, serviced n = 2,048 (n (%)) Unserviced health need* † n = 87 (n (%))
P-value
Gender
Male Female
756 (37) 1292 (63) 27 (31) (6) 35 (2) 153 (7) 15 (1) 13 (1) 74 (85) 5 (6) 1 (1) 6 (7) 0 (0) (12) 48 (2) 41 (48) 30 (35) 12 (14) 3 (3) 0.25
Unknown/not geocoded 666 (33) 406 (20) 408 (20) 358 (17) 169 (8) 41 (2) 18 (21) 22 (25) 14 (16) 18 (21) 14 (16) (10) 21 (24) 7 (8) 21 (24) 0.34 <0.01 <0.001 * Four patients had both met and unserviced health needs, but were counted only once and included in the 'unserviced health need' group. † One patient had two unserviced health needs, but was counted only once in the 'unserviced health need' group. ‡ MELAA represents Middle Eastern, Latin American and African immigrants to New Zealand. § Data are for patients aged ≥15 years. P-value of Chi-squared test or Fisher's exact test comparing the two patient groups. IQR (interquartile range).
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a lesser extent than anticipated, in view of the marked increase in demand following the 2011 earthquakes. 43 it is not possible to directly compare the rate of unserviced health need we observed to rates reported by population surveys collecting selfreported data. The term 'unserviced health need' covered services that were clinically indicated and actively sought by patients, and was distinct from the wider definition of unmet health need, which may include unrecognised health needs.
Strengths and weaknesses of the study
The survey used a novel way of estimating unserviced health needs, with the point of contact being general practices, patients identifying needs and their doctor verifying stated needs. measuring unserviced health needs in this way is directly relevant to service planning because needs are linked to clinical criteria defined by local clinicians and assessed as being clinically indicated by the patient's GP. We consider our method a more accurate estimation than the mOH method that uses the rate of declined referrals.
Other strengths of our method were: (1) many patients were well known to their GP and so true needs were likely to be well understood; (2) the GPs had clear local criteria for access to services to identify unmet need; (3) the data were collected during routine consultations using dedicated general practice software; autopopulation of clinical information ensured near complete data collection, probably to a greater extent than might have been achieved by other means; (4) referral review involved an independent twostage process; and (5) the study team had existing goodwill with local general practices who were provided with support and acknowledgment of their work.
Weaknesses of our method were: addressing unmet need of patients not attending general practice requires a different strategy (19% of māori and 6% of NZ europeans are not enrolled with a PHO
44
) and the health needs of patients going to general practice may underestimate the wider health needs of the community. Patients may not disclose all of their needs, possibly for reasons such as cultural deference or stoicism, while GPs may have developed a higher threshold for referrals over time because of changes in access criteria. The GPs who participated were self-selected and may have introduced bias. The survey oversampled the unwell and elderly who Lifestyle Dietitian assessment/weight management (n = 6); Irritable bowel syndrome (n = 1); renal (n = 1)
(9)
Medical treatment Gastroenterology Dermatology Desensitisation therapy Skin prick testing
Pharmacology New generation hepatitis C medication
(1)
System Translator service
Women's health Long-acting reversible contraception
One patient had two unserviced health needs: both are shown in the table.
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The process we used to review the referrals was a critical step in the study. to ensure this was transparent and objective, we used a two-stage, blinded process to review patients with unserviced health needs, first by the research team and then by two independent GPs. The GPs who participated in the survey had differing interpretations of unserviced health needs, with some not aware of recent changes in access to services. Care was taken not to exclude patients identified with a health need by their GP unless an error had been made and the service was available. in all cases, this was checked with the GP making the referral. The review team did not always agree with the GP, but erred on the side of inclusion in the unserviced health need group where doubt existed. Feedback was provided to GPs when a referral could have been made via another pathway and represented both quality control and education aspects. a limitation of the review process was that we did not examine the 'no current need group' to determine whether some patients had an unidentified health need requiring specialist care. Future research should include verification of this patient group.
Implications for healthcare policy
We are unaware of any other study that has used an agreement between a doctor and patient to identify unserviced health needs. This differs from surveys such as the mOH National Patient Flow Programme 28 that reviews referral outcome for secondary care, or most of the published studies that used patient self-reported data. We chose our method because some studies have indicated self-reporting may overestimate health needs. 15, 16 Despite these differences in methodology, we observed associations between unserviced health need, greater deprivation and chronic illness similar to those reported by other studies. 12, 21, 45 a recent pilot study of survey methods 31 concluded that recording unmet secondary healthcare needs in primary care was not a reliable means of collecting these data, but could be made more effective by using dedicated resources to carry out data collection. Our results show that it is possible to collect data in primary care on verified unreferred health needs, and confirm that to obtain adequate and reliable data, it is necessary to have an easy method for collecting the data and establish a working relationship with study general practices.
in conclusion, our study achieved its aims of estimating the proportion of patients attending general practice who were unable to access clinically indicated referred services and identifying areas that would benefit from additional provision of services. in conjunction with population-based, self-reported surveys of health needs, the study provides more complete information to develop health services. 
